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depend to some extent on the shape of the specimen and the standard
dimensions should not be greatly departed from, but, provided the
parallel portion of the specimen is not too short in relation to its cross-
sectional area, the variations in the test results consequent on slight
changes in the dimensions of the specimen will not be very large. The
use of very small specimens in miniature testing machines has greatly
increased in recent years ; in such things as welds it is not generally
possible to obtain a full-sized specimen and the small specimen is
imperative. A description of the Hounsfield miniature testing machine
will be found in Engineering, Vols. CXXXI and CXXXVI.

Extensometers. While a material is elastic the jsxtensions that occur
in testing specimens are very small and ^special . jnstmments, called extenso-
jfneters, must be used for measuring them. The principle of a widely

used type, the Ewin& Js indicated in
Fig. 3. A clamp A is secured to
the specimen by screwing in two
pointed screws at C ; a similar clamp
D is secured at E. The clamp D
carries a microscope F and is con-
nected to the upper clamp, A by the
rod G. Contact is maintained partly
because the centre of gravity of the
upper clamp lies to the right of the
point C and partly by the spring H.
Hanging from the clamp A is a rod

L which carries a cross-wire J that can be brought into the field of
view of the microscope by adjusting the screw K. When the points C
; and E move apart because of the extension of the specimen the cross-
wire moves relatively to the microscope and the movement is observed
on a graduated scale in the eyepiece. ^The head

FIG. 3.

graduated and serves as a micrometer screw to calibrate the instrument.
The distance CE over which the extensions are measured is called the
length ari^'is, mQ^^oj- less, standardised, the common values being
, 4, and 8 in. To enable the gauge length to be accurately and
easily determined when the extensometer is being placed on the specimen
the clamps A and D are held by a rigid " gauge bar " until the screws C
and E have been adjusted. The gauge bar must, of course, be removed
before the specimen is loaded.

Load-Extension and Stress-Strain Curves. If corresponding
readings of load and extension in a tensile test are plntterl^fl Ina^ -extension
Ldiagram or curve is obtained^ Alternatively the stress (the load -7- original
area of the specimen) may be plotted against the sWam (the "extension
-7-gauge length). The diagram shown in Fig. 4<z is typical of annealed
mild steel, while that at b is typical of " cold-worked " mild steel (material